The most powerful means to reduce the diseases caused by tobacco use are to prevent the initiation of use and to help users to achieve complete and lasting abstinence. For tobacco users who are unwilling or unable to completely give up their tobacco use, the possibility is increasingly being considered that such persons might be able to reduce their risk of disease and premature mortality by reducing their exposure to tobacco toxins. This conclusion may seem obvious, and various expert panels have repeatedly issued guidance based on these observations. [1] [2] [3] [4] [5] Nonetheless, this public health strategy has been controversial because the purveyors of tobacco products have generally used the guidance as a tool to undermine public health eVorts to prevent the initiation of tobacco use and facilitate cessation in those who use the products. 2 6-9 Furthermore, even in cigarette smokers who have switched to cigarettes advertised as "low tar" or "light" the health benefits to those persons, if any have been small. 2 10 11 In the USA, smokeless tobacco products such as snuV and chewing tobacco might have been predicted to lessen overall tobacco attributable mortality to the extent that they provided an alternative source of tobacco delivered nicotine for persons who could not abstain from cigarette smoking. Unfortunately, smokeless tobacco products appear to have actually fuelled the public health problem caused by tobacco use by serving as entrées for youth to develop nicotine dependence and frequently to progress to cigarette smoking. 12 13 Youth smokeless tobacco consumption escalated greatly in the 1970s and 1980s, fuelled by development of what the industry termed "starter products", and aggressive marketing to youth following an industry described "graduation strategy" based on the nicotine delivery potential of the products. 14 15 Smokeless tobacco marketing contributed to the initiation of tobacco use in a broader range youth than would have been expected to take up smoking and these tobacco users were then found to be more likely to initiate smoking than their peers. 14 15 Although the specific role of snuV is uncertain, it is plausible that smokeless tobacco marketing contributed to the escalation of smoking rates among youth and young adults in the 1990s. 12 13 Part of the tobacco problem is that there are no meaningful standards by which to regulate tobacco product toxicity. 2 Therefore, competition among tobacco companies is not necessarily based on actual reductions in toxicity of the products, nor has there been an apparent willingness of makers of the most deadly products to facilitate the transfer of their consumers to less deadly products because diVering product types are often manufactured by competing companies (for example, cigarettes, smokeless tobacco, and cigars are typically marketed by diVerent companies). Combined with the fact that treatment products are regulated in such a way as to make them generally less attractive and less available than tobacco products, 5 16 17 it is not surprising that public health eVorts to reduce the prevalence of tobacco use and the resultant harm have been extraordinarily diYcult.
In Sweden, the tobacco marketing and regulatory situation has been diVerent from that of most other countries in several respects, and Sweden has become one of the first developed nations to see a significant decline in tobacco attributable mortality. 18 19 This decline has been associated with changing consumer preferences and regulatory policies that have contributed to a partial shift in nicotine intake from the most hazardous form (cigarettes) to less hazardous forms (snus form of smokeless tobacco and nicotine replacement medications). 18 It is not clear to us how to apportion the contribution of the aforementioned specific factors in the reduction of overall tobacco attributable mortality risk. Nonetheless, we believe that the situation in Sweden might be considered a real world experiment in harm reduction that is in progress although we are concerned that not all of the signs are positive. What lessons for controlling tobacco attributable diseases might be drawn from the Swedish experience and might serve as guidance for public health eVorts in Sweden as well as for other countries? The purpose of this commentary is to share some observations from the Swedish experience and discuss how they might provide guidance to tobacco disease control eVorts.
Although it might be argued that the situation in Sweden is most relevant to other developed nations with an established consumer market for cigarettes, smokeless tobacco, and nicotine replacement, such as the USA and Norway, we believe that the Swedish experience oVers some perspective as to potential issues and consequences of policies that would attempt to encourage harm reduction approaches in other countries as well. 
Tobacco use trends in Sweden
In Sweden since 1980, cigarette smoking has declined in men, from 36.3% to 17.1%, and in women from 28.7% to 22.3%. Table 1 shows that these declining smoking rates have been associated with a small increase in snus use in men which has brought the prevalence of snus use to approximately equal that of smoking in men. The absolute and percentage reductions in smoking by women have been smaller than in men and snus use has remained below 2% in women. Table 2 shows some diVerences in tobacco use trends by 15-16 year old youth as compared to adults since 1980. In boys, rates of smoking and snus use have been relatively stable with the prevalence of snus use showing a tendency to exceed cigarette smoking slightly. In girls, following a drop in prevalence from 23% to 14% in 1985, there has been little change in either smoking or snus use with smoking rates averaging about 4% higher than in boys and snus use never exceeding 1%.
The reductions in smoking have been attributed to the promotion of snus in Sweden. 18 However, there has also been a broad range of tobacco control eVorts including increased communications about the dangers of smoking, increased restrictions on tobacco product marketing, increased taxation on tobacco products, and increased treatment availability, which complicate eVorts to attribute changes in tobacco use primarily to single factors. The fact that snus has been less severely condemned than cigarettes may have contributed to the stability of its use in boys and the slight increase in men. However, the persistent very low use in girls and women suggest additional factors that may include social and cultural as well as male oriented marketing eVorts. It cannot be concluded, from the data shown in the tables, the extent to which smoking reductions are attributable to the replacement of snus for cigarette smoking among tobacco users, and a better understanding of the potential extent and determinants of such a transfer will be important to determine.
Regulation, marketing, and consumer use of nicotine products As has been described elsewhere, marketing and regulatory approaches generally favour tobacco products to such a degree that tobacco products are much more appealing and accessible than products proven to help people quit smoking. 2 6 17 20 In the USA, this balance began to shift in 1996 when the US Food and Drug Administration issued restrictions on tobacco product marketing as part of its Tobacco Rule, 21 and approved nicotine gum and two brands of nicotine patches for over the counter marketing ("general sales"). 22 23 However, the rejection of the FDA's Tobacco Rule by the US Supreme Court in 2000 may reverse some of the gains made since 1996.
In Sweden the regulatory balance began to shift in the 1980s as authorities were quicker to allow non-prescription sales of nicotine gum than in most other countries. The trend has continued with a broad range of nicotine delivering medications including an oral inhaler, oral lozenge, nasal spray, transdermal patch, and oral tablet formulation being approved for sales without prescription since 1991. Approximately 3% of nicotine consumption in Sweden currently is provided by nicotine medications and this level of medicinal nicotine intake greatly exceeds that of any other nation. Although overall intake of medicinal nicotine remains relatively low, relative to that from tobacco products its use is somewhat more frequent among females who account for approximately 60% of nicotine medication sales.
With respect to tobacco product marketing, diVerences between Sweden and most other countries have been equally profound. For decades there have been two major forms of tobacco consumption in Sweden, cigarettes and snus, although cigarette consumption has been predominant since approximately 1950. Furthermore, the market for both tobacco product categories has been dominated by a single domestic company, Swedish Match. Because this company has made and marketed both cigarettes and smokeless tobacco products there has been an apparent greater willingness to allow one market (snus) to expand by fostering a transfer of consumers from the cigarette market. In fact, Swedish Match sold its cigarette business to an Austrian tobacco company (Austria Tabak) in 2000 and purchased a major cigar company. 24 25 Although determinants of the trends are not well understood, there have been several changes in the modality of nicotine consumption in Sweden in the past two decades which are shown in fig 1. Specifically, total nicotine consumption in Sweden declined by nearly 20% even as smokeless tobacco and nicotine replacement product use has increased. Of the current nicotine consumption, approximately 50% of nicotine consumption was provided by non-smoke sources (namely snus and nicotine medications) by the turn of the century. The main reduction in tobacco attributable mortality in Sweden is undoubtedly caused by the decline in cigarette smoking, and not by increased use of snus and nicotine medications per se, and the question remains as to the degree to which increased use of non-cigarette sources of nicotine have contributed to reduced smoking. A related question concerns the degree to which health policies can or should attempt to reduce tobacco attributable disease by increasing the use of other sources of nicotine. 2 15 In consideration of health policies intended to transfer the source of nicotine among continuing nicotine dependent person from cigarettes to other sources it is important to consider the toxicity of the product. Cigarettes appear to be the most deadly of all tobacco products because of the toxicity of their smoke and because of the relatively deep and frequent exposure of the lung to their toxins that occur in most users compared to other forms of smoked and smokeless tobacco. 2 4 26 27 Nicotine medications are remarkably low in actual toxicity when compared to tobacco products and are regulated to minimise their toxicity. 2 The primary health risk of smokeless tobacco is cancer of the mouth, nose, and throat, assumed to be primarily attributable to the tobacco specific nitrosamines, and there is an apparently small but real increased risk of heart disease that may be attributable to the high concentrations of nicotine delivered by such products. [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] In the early 1980s, Swedish Match reduced the nitrosamine content of its snus products by adopting diVerent processes for curing, manufacturing, storing, and handling of its products and this change may account for the apparently lower risk of head and neck cancers among Swedish snus users than among smokeless tobacco users in the USA. 18 Of course such population comparisons must be treated with caution because confounding factors may be operative; nonetheless, the observations support the concept that reduction of tobacco product toxicity has potential to reduce product associated risk.
The foregoing should not be taken to imply that the health risks of smokeless tobacco use in Sweden are negligible. Furthermore, smokeless tobacco is addictive and frequently leads to chronic use, 27 29 which in turn leads to diseases of the gums and teeth which are not life threatening but can be debilitating and costly. 27 29 Finally, an additional risk that is evident in the USA is the greatly increased probability that young persons who use smokeless tobacco eventually switch to cigarettes and are more likely to abuse alcohol and other psychoactive drugs than non-smokeless users. 12 13 37 Conceptual demonstration and limitations What can we learn from the Swedish experience? With care given to the limits of interpretation of the available data, the following lessons are noteworthy. Firstly, reductions in smoking are possible in an environment that includes a range of accessible nicotine delivering alternatives to cigarettes. Secondly, we believe it is probable that for persons who sustain their nicotine intake, education about the dangers of smoking and the marketing of alternative products can contribute to shifts in the nature of nicotine product use. 2 23 This conclusion is also supported by the dramatic shift from the use of non-filtered to filtered cigarettes in the mid 20th century. 2 26 Thirdly, reduced tobacco toxin exposure can lead to reduced premature mortality and this is not necessarily undermined by increasing prevalence of use of non-cigarette sources of nicotine. These eVects and public health benefits have been predicted and discussed elsewhere. 5 17 38 Several cautions and limitations must also be kept in mind, however. Firstly, Swedish snus contains ingredients that are more toxic than would be permitted in foods or medicines, and there are adverse health consequences, including oral diseases and addiction, although the adverse consequences are less severe than those produced by cigarette smoking. Secondly, whatever benefit of the substitution of smokeless tobacco for cigarettes in Sweden, the direct benefits have been limited to the male population because few females use smokeless tobacco; we do not suggest creating a new public health problem by attempting to stimulate use of smokeless tobacco by females in Sweden. Thirdly, it is not clear what the lifetime risk is of Swedish adolescent males transferring their smokeless tobacco use to smoked forms such as cigarettes, cigars, and pipes, all of which can be highly damaging. 39 Fourthly, although it is possible that substitution of smokeless tobacco for cigarettes may have contributed to reducing smoking prevalence in Sweden from more than 30% to approximately 20%, it is not yet clear if Sweden will continue its decline in smoking or will remain at present levels. It is noteworthy that in California and Massachusetts discouragement of all forms of tobacco use has resulted in lower 
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Conclusions
The Swedish experience provides a useful conceptual demonstration of the potential benefits of a harm reduction approach that is integrated as part of an overall approach to prevent tobacco use and oVer greater access to treatment for dependence. Tobacco attributable mortality in Sweden has declined following the declines of smoking prevalence. The decline in smoking appears to be primarily attributable to increased education about the dangers of tobacco use and the increased availability of treatments for tobacco dependence that have stimulated and supported cessation activity. Cessation is known to reduce disease risks. 43 Comprehensive approaches such as are under consideration by the World Health Organization's Tobacco Control Framework Convention process, 44 may benefit from evaluation of the Swedish experience because such eVorts are intended to reduce tobacco attributed death and disease by more eVectively preventing the initiation of use, stimulating and supporting cessation eVorts, and reducing the toxicity of the products that are used. This should not be taken to imply that all aspects of the Swedish experience should be promoted or replicated. In particular, we have serious reservations about the promotion or seeming endorsement of any kind of tobacco product by the health community, particularly when pharmaceutical products developed specifically for the treatment of tobacco dependence are becoming increasingly available. We also believe that public health policy developers should be mindful of the complications of approaches that appear to promote any form of tobacco product use because such strategies could undermine prevention and cessation eVort just as apparently did the promotion of light cigarettes. 2 8 9 We further concur with the US Institute of Medicine report conclusion that such tobacco toxin reduction approaches should be promoted only as part of comprehensive strategies to also promote cessation and prevention of tobacco use. 2 Even as we learn from the developments in Sweden we need to monitor further developments because the experiment remains one in progress. The recent acquisition of a major cigar company by Swedish Match, 24 25 and its expressed intent to develop and market nicotine gum products and new smokeless tobacco products not for smoking cessation but for those not interested in giving up smoking for reduced smoking and in situations where they cannot smoke, 45 46 are tangible signs that the Swedish "experiment" remains in progress. Swedish Match is a publicly held company that has stated that its business developments are intended to provide more shareholder value. 24 25 This implies that in the long run, it will need to expand its total business by creating new users for its products.
It is sobering that in the USA, eVorts of smokeless tobacco companies to grow their business have resulted in substantial increases in smokeless tobacco use among young people and that overall smokeless tobacco consumption increased in the 1970s and 1980s followed by increased cigarette smoking in young people in the 1990s. 21 47 Yet another source of caution is that it is even less clear whether any sort of eVort to steer a population to smokeless tobacco forms as opposed to cigarettes could or should occur in developing countries in which smokeless forms are already dominant, particularly in light of the probably even greater diYculty of controlling the toxicity of the smokeless products. 48 The issues are extraordinarily complex and many of the important factors are outside the practical control of the health community, such as the nature of the competing commercial interests and the population preferences for nicotine intake form. 49 As this commentary suggests, many factors determine the overall pattern of nicotine use and resultant health eVects. We believe it is interesting and potentially useful to consider how these various forces contribute to diVering patterns of product use in Sweden and the USA. As we noted earlier, the present assessment is not a recommendation of the Swedish approach for other countries to attempt to adopt. Nonetheless, we believe that consideration of the impact of the many forces at work in real world "experiments" such as Sweden can be useful as regulatory experts consider policies aimed at reducing the prevalence of tobacco use and tobacco caused death and disease. The experience in Sweden continues to evolve and it will be important to monitor the impact of the activities of Swedish Match, as it attempts to expand its nicotine market, on patterns of nicotine product use and public health.
Addendum
In the spring and summer of 2001, Swedish Match of North America, Inc, began test marketing Exhalt, in convenience stores throughout Ohio and North Carolina. The packages include "FOR SMOKERS" on their logo. The web site (myexhalt.com) provides coupons for free samples and discounts, as well as encouragement to use when smoking is not permitted or not convenient such as in the smoke free workplace, during movies, at home, and while swimming, noting "Exhalt is so discrete, nobody will know it's in but you-and there's no spitting".
Johnson Foundation. The authors provide consultative services for GlaxoSmithKline Consumer Health Care which markets nicotine delivering medications for smoking cessation, and JEH has a financial interest in a nicotine gum product that is under development. Both authors have also provide consulting services to other smoking cessation product marketers and KOF is a former employee of Pharmacia and Upjohn which markets smoking cessation products.
